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(54) PARALLEL PICTURE ENCODING METHOD AND DEVICE THEREFOR 

(57)Abstract: 

PURPOSE: To reduce power consumption in the case of 
encoding dynamic images. 

CONSTITUTION: An image encoding device for encoding the 
dynamic images is provide with a valid/invalid judgement 
circuit 101 for storing the result of judging whether 
respective image blocks in one screen are valid or invalid 
and plural encoding processing elements 1 00— i for 
performing an encoding processing corresponding to the 
number of the valid blocks within one screen calculated in 
the valid/invalid judgement circuit 101. Then, the required 
encoding processing element 1 00— i is selected and activated 
from the plural encoding processing elements corresponding 
to the ratio of the valid blocks for which a processing 
amount is large. 
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(57)Abstract:. 

PURPOSE: To reduce power consumption in the case of 
encoding dynamic images. 

CONSTITUTION: An image encoding device for encoding 
the dynamic images is provide with a valid/invalid 
judgement circuit 101 for storing the result of judging 
whether respective image blocks in one screen are valid 
or invalid and plural encoding processing elements 100H 
for performing an encoding processing corresponding to 
the number of the valid blocks within one screen 
calculated in the valid/invalid judgement circuit 101. 
Then, the required encoding processing element 1 00— i is 
selected and activated from the plural encoding 
processing elements corresponding to the ratio of the 
valid blocks for which a processing amount is large. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. * 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A parallel image encoding apparatus comprising: 

A reference image memory means which stores an image comparison by which coding decryption was 
carried out before one. 

Invalid processing to an invalid block which takes difference for every specific pixel unit block, and does 
not have a motion for this every pixel unit block according to a size of this difference in this image 
comparison and a current image coded next. 

Effective/invalid judging means which changes an encoding method into effective processing to a valid 
block with a motion. 

Two or more encoding processing means which divide a current image with a seizing signal from this 
effective/invalid judging means and in which each carries out coding decryption in parallel, and a 
numerals transmitting means which controls transmitting order of coded data which is an output from an 
image coding processing means of this plurality. 

[Claim 2]While coding this current image from two pictures, an image comparison and a current image, In 
an encoding method of video which creates an image comparison required for coding of the following 
picture, A parallel image encoding method which computes the number of valid blocks in 1 screen, raises 
the degree of parallel of coding processing when a ratio of this valid block to a block of the whole ready 
one is high, and is characterized by making it lower the degree of parallel of coding processing when a 
ratio of this valid block is small. 

[Claim 3]A parallel image encoding apparatus constituting said effective/invalid judging means, an 
encoding processing means, and a numerals transmitting means from an integrated circuit in the image 
encoding apparatus according to claim 1. 

[Claim 4]While raising the degree of parallel of said coding processing or making it fall in the image 
encoding method according to claim 2, A current image is divided into plurality so that the number 
whose ratio of a valid block assigned to each encoding processing means is the same when dividing a 
current image and coding in parallel may be approached, A parallel image encoding method distributing a 
picture divided, respectively to each encoding processing means, and coding in parallel by each encoding 
processing means. 

[Claim 5]An image encoding apparatus comprising: 

A referred data memory measure which stores an image comparison by which coding decryption was 
carried out before one. 

Invalid processing to an invalid block which takes difference for every specific pixel unit block, and does 
not have a motion for this every pixel unit block according to a size of this difference in this image 
comparison and a current image coded next. 

Effective/invalid judging means which changes an encoding method into effective processing to a valid 
block with a motion. 

A clock control means to control an operation clock according to valid block number information from 
this effective/invalid judging means, and an image coding processing means to operate with a clock from 
this clock control means. 

[Claim 6]While coding this current image from two pictures, an image comparison and a current image, In 
an encoding method of video which creates an image comparison required for coding of the following 
picture, compute the number of valid blocks in 1 screen, and when a ratio of a valid block is high, An 
image encoding method which makes a clock frequency of an encoding processing circuit high, and is 
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characterized by lowering a clock frequency of this encoding processing circuit when a ratio of a valid 
block is small. 

[Claim 7]A parallel image encoding apparatus constituting said encoding processing means from a 
microcomputer in the parallel image encoding apparatus according to claim 1 . 

[Claim 8]A parallel image encoding apparatus constituting said encoding processing means from a digital 
signal processor in the parallel image encoding apparatus according to claim 1. 



[Translation done.] 
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JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
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2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]In image encoding methods, such as a television (following TV) telephone which 
transmits the picture compressed using the digital circuit and the wireless circuit, and a teleconference, 
this invention relates to a parallel image encoding method with little power consumption, and its device. 
[0002] 

[Description of the Prior Art]Generally the piece dropping method is conventionally known widely as an 
image encoding method. The usual television signal (NTSC signal) two pieces from the transmitting side 
to transmitting by per second 30 frames (60 field) in the piece dropping method. For example, it is the 
method of transmitting only one of the two in the two fields, and transmitting by per second 30 pieces, 
or thinning out the above-mentioned piece field further and transmitting by per second 15 or less 
pieces. In the receiver, reduction of the signal quantity which should be transmitted is enabled by **(ing) 
the transmitted same piece the first half of the two or more inning. For example, although it has sent by 
30 sheets - 60 sheets in 1 second and does not sense in human being's eyes as piece dropping in TV 
broadcast, when it is restricted to the capacity of a transmission line like a telephone line and only ten 
sheets - 15 sheets can be sent in 1 second, he feels uncomfortable to human being's eyes. However, 
like the teleconference or TV telephone, when the movement quantity of a photographic subject is 
comparatively small, even if it enforces the piece dropping method, I am experimentally known [ small ] 
about sense of incongruity. In addition, it is becoming possible to carry out high efficiency coding of the 
picture signal, and to transmit it by signal processing, such as "orthogonal transformation, such as a 
discrete cosine transform, ", "quantization", "inter frame prediction", and "motion compensation inter 
frame prediction." In this, simple inter frame prediction and motion compensation inter frame prediction 
are the methods of carrying out prediction coding of the following frame with reference to the frame 
signal coded immediately before. If such coding modes and orthogonal transformation are combined, 
since large relative redundancy compression is attained, it is adopted also with the video coding mode 
(H.261) advised in ITU-T (old CCITT: Consulting Committee of International Telegraph & Telephone). 
[0003]When realizing the image encoding apparatus of an above-mentioned video coding mode, the 
access speed of a transmission line influences greatly, it being expectable that the coding decryption of 
the quality (a motion — quick) picture can be carried out, since there is much amount of information 
which can be transmitted when a transmission line is a high speed (for example, transfer rate 1.5Mbps), 
but. To, develop the expensive hardware which can realize high speed processing of 30 frames in 1 
second on the other hand is needed. On the other hand, since there is little amount of information which 
can be transmitted when a transmission line is a low speed (for example, transfer rate of 64k bps), 
although image quality deteriorates (they are [ a piece dropping picture with a late motion, and ] 5-15 
frames in 1 second), it becomes possible to realize by low price hardware. So, when separate hardware 
is developed according to access speed, development cost will start with a natural thing. It becomes 
possible to reduce development cost substantially by realizing hardware which can be applied even when 
access speed is high-speed and in which parallel processing is possible, as one hardware which operates 
after all when a low speed [ access speed ] is developed, two or more these is arranged and parallel 
processing is carried out. 
[0004] 

[Problem(s) to be Solved by the Invention]As an image encoding apparatus which realizes the 
conventional parallel processing, there is "image encoding apparatus" indicated, for example to JP,5- 
304663.A. Emphasis was put on improving image quality also in a parallel processing system till then. 
However, when parallelizing an image encoding apparatus, the increase in the power consumption by 
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parallelization of an arithmetic processing unit poses a problem. Especially in the case of a portable 
system, in order to make it operate with a cell or a battery, the improvement about power consumption 
is indispensable. There is the purpose of this invention in providing a parallel image encoding method 
with as much as possible little power consumption, and its device, when solving such a conventional 
technical problem, transmitting a picture at a portable information terminal and carrying out coding 
decryption of the picture. 
[0005] 

[Means for Solving the Problem]For a ****** reason, the above-mentioned purpose in a parallel image 
encoding method of this invention. ** even — correlation to every [ which is a specific pixel unit about 
image data (image comparison) by which coding decryption was carried out before, and image data 
(current image) coded next ] block (for example, 8 pixels x eight lines), [ take and ] When correlation is 
small, regard it as an invalid block without a motion, on the other hand, when correlation is large, regard 
it as a valid block with a motion, and the number of valid blocks in 1 screen is computed, One screen is 
divided into two or more fields when there are many valid blocks with many throughputs, Low power 
consumption is attained by operating a divided encoding processing circuit which performs coding 
processing for every field, and lessening division of one screen (or it is not necessary to divide), and 
lessening the number of divided encoding processing circuits which are operated for every field, when 
there are few valid blocks. Take correlation for every specific block, when correlation is small, consider 
that ** image comparison and a current image are invalid blocks without a motion, but. When correlation 
is large, regard it as a valid block with a motion, and the number of valid blocks in 1 screen is computed, 
When dividing a picture of one screen according to the number of valid blocks and coding in parallel, as a 
picture which divided a picture of one screen so that the number with same ratio of a valid block in a 
divided field might be approached, and was divided, respectively is coded in parallel, low power 
consumption is attained. 

[0006]Take correlation for every block, in a parallel image encoding method of this invention, when 
correlation is small, consider that ** image comparison and a current image are invalid blocks without a 
motion, and it is regarded as a valid block which has a motion when correlation is large, The number of 
valid blocks in 1 screen is computed, and a clock frequency of an encoding processing circuit which 
performs coding processing when a ratio of a valid block is high is made high, and in being small, it 
attains low power consumption by making it lower a clock frequency of an encoding processing circuit. 
Low power consumption is attained by realizing **, thus an encoding processing circuit which arranges 
in parallel and is operated with a microcomputer of low power consumption. **, thus an encoding 
processing circuit which arranges in parallel and is operated are realized by a digital signal processor 
with quick working speed. 1 chip making of this is carried out by designing effective/invalid decision 
circuit which judges ** effective / invalidity, two or more encoding processing circuits which code in 
parallel, and a numerals sending circuit which chooses and transmits data coded in these encoding 
processing circuits as a macro block of LSI, respectively. 
[0007] 

[Function]In this invention, when the image encoding apparatus mounted in an information-and- 
telecommunications terminal unit performs coding and decryption of a picture, according to the rate of a 
valid block with many throughputs, an encoding processing circuit required for a throughput is chosen 
from two or more encoding processing circuits, and this is started and is operated. 
Therefore, the circuit which operates vainly is lost and low power consumption of an image encoding 
apparatus can be attained. 

An advantage is size when developing a portable information-and-telecommunications terminal 
especially. The number of the coding process elements to parallelize can be increased by increasing the 
number of buses. Power consumption is lessened by computing the number of valid blocks, and making a 
clock frequency low, when there are few throughputs. In this case, it is effective in a system with slow 
access speed, or a system with few pixel numbers. 
[0008] 

[Example]Hereafter, a drawing explains in detail the example of explanation of the video coding mode 
which will be the requisite for this invention, and this invention. Drawing 3 is an example figure of the 
video coding mode (H.261 of the International Standard) of TV telephone which will be the requisite for 
this invention. Here, the inputted image 20 is an output image signal from a camera, for example. The 
inputted image 20 is incorporated into the coding frame memory (following, FM) 17, it is compared with 
the image comparison 22 (even — the picture signal decrypted after coding of a front frame) stored in 
the reference frame memory (following, FM) 6 in effective invalidity and the INTRA/INTER decision 
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circuit 1 1 at every 1 image block unit (8 pixels x eight lines, or 16 pixels x 16 linesXNamely, in effective 
invalidity and the INTRA/INTER decision circuit 11. While the current image 27 is directly inputted via 
coding FM17. as for reference, the image comparison 22 from FM6 is inputted and effective / invalidity, 
and INTRA(formation of frame inner code)/INTER (interframe coding) are judged. When the difference of 
two pictures is smaller than a specific threshold, it is regarded as the same picture (picture without a 
motion), and is judged with an invalid block, and as a result of being compared, when larger than a 
threshold, it is judged with a valid block. 

[0009]Next t the procedure of an invalid block and a valid block is explained. In the case of an invalid 
block, according to the image data of a reference frame (image comparison 22) and a coding frame 
(current image 27) being equal, since it is not necessary to transmit image data to a receiver, from the 
variable-length-coding circuit 5. the information that it is only an invalid block is transmitted. On the 
other hand, in being effective, it judges INTRA(formation of frame inner code)/INTER (interframe 
coding). INTRA is a case where there is no correlation with the frame in front of one, and codes and 
transmits current image 27 itself. For example, in the case of TV broadcast, a commercial picture is 
inserted in the next of a broadcasted image, and the time of becoming a picture without correlation, etc. 
are equivalent to this. On the other hand, INTER is a case where there are a frame in front of one and 
correlation, for example, in the case of TV broadcast, when a picture with the same broadcast is 
compared with the following picture, it is equivalent [ INTER ] to this. In this case, the difference of the 
current image 27 and the image comparison 22 is taken, and that differential signal is coded and 
transmitted. The judgment of INTER and INTRA is determined by whether there is any correlation of the 
current image 27 and the image comparison 22. However, so that it can treat as INTER with little [ not 
only the picture of the same position but when the current image 27 is moving to the image comparison 
22 ] amount of information when it codes, The motion direction of a picture is predicted by performing 
motion vector detection which asks for what pixel the current image 27 is running by the motion vector 
detection circuit 8 in which direction, and comparing the image comparison 22 and the current image 27 
which were shifted several pixels vertically and horizontally. That is, it is extracted how much a motion 
is searched and the congruous positions are moving to the starting point. Let the position which was the 
highest as for correlation be the motion vector 23 at this time. When the difference in the position of 
this motion vector is smaller than a specific threshold, it is set to INTER (interframe coding), and it is 
set to INTRA (formation of a frame inner code) when larger than a threshold (i.e., when there is no 
correlation). 

[0010]In INTRA (formation of a frame inner code), By controlling the selector 12 by effective invalidity 
and the INTRA/INTER decision circuit 11, After choosing the current image 27 and carrying out DOT 
processing in the DOT (Discrete Cosine Transform) (discrete cosine transform) circuit 14, it quantizes in 
the quantization circuit 15, and variable length coding is carried out and it transmits in the variable- 
length-coding circuit 5. Reverse DOT of the picture which carried out inverse quantization in the inverse 
quantizing circuit 3 is carried out in the IDCT circuit 4, and it passes through the adder circuit 16, and 
writes in reference FM6. In INTER (interframe coding),While inputting the coded image 27 into the adder 
circuit 13, the picture which passed the reference FM6 lost-motion compensating circuit 7 and the low 
pass filter (LPF) 9 for the image comparison which had correlation most is inputted into the coded 
image, It takes by a difference and DCT is carried out in DOT circuit 14, and after quantizing in the 
quantization circuit 15, variable length coding is carried out and it transmits in the variable-length- 
coding circuit 5. Simultaneously, by inputting into the variable-length-coding circuit 5, variable length 
coding also of the motion vector 23 of a reference frame is carried out, and it is transmitted. In order to 
carry out reverse DCT of the picture which carried out inverse quantization like the above-mentioned 
and to add the original picture to difference, the image comparison 22 which passed of operation 
compensating-circuit 7 and LPF9 from reference FM6, and was inputted into the adder circuit 1 6 from 
the selector 10 is added, and it writes in reference FM6. The picture written in this reference FM6 turns 
into an image comparison in the case of coding the following frame. The coding process element entire 
circuit which performs coding processing as shown in drawing 3 in the conventional parallel encoding 
device is arranged to two or more set parallel, The inputted image 20 was divided into a part for the 
number, and was distributed, and since parallel processing of the inputted image which two or more 
coding process elements divided simultaneously was carried out, the electric power for two or more sets 
was always consumed. For this reason, there was a problem that power consumption became large. 
[001 1]In this invention, when carrying out image coding, low power consumption is realized paying 
attention to the difference in the throughput of a valid block and an invalid block. That is, in the case of 
an invalid block, there are very few throughputs, and since each processing of motion vector search, 
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DCT, quantization, variable length coding, inverse quantization, reverse DCT, etc. is needed in the case 
of a valid block, a throughput increases. The throughput which needs this for coding of one frame means 
being proportional to the number of valid blocks. So, when there are few valid bl<?cks in one frame, it is 
made to increase the number of the coding process elements which lessen the number of the coding 
process elements which operate, and operate in parallel when there are many valid blocks in this 
invention. Thus, as the number of the coding process elements which are adapted for a throughput and 
operate it is controlled, low power consumption is attained. Thereby, when there are few throughputs, it 
becomes possible to stop the clock of the coding process element which is not operated, or to turn off 
the power, or to set it in power down mode and to hold down consumption of electric power. 
[0012]Next, the example of the parallel encoding device of this invention is described. Drawing 1 is a 
lineblock diagram of the parallel encoding device in which the 1st example of this invention is shown. 
The parallel encoding device of this example Two or more coding FM17H (i= 1, ~. t 4), It comprises two or 
more sets of the one set of reference FM6-i (i= 1, 4), coding process element of one effective/invalid 
decision circuit [ 101 or 4 ] 1 00— i (i= 1, 4), and the numerals sending circuit 102. In this example, 
although four sets explain the number of coding process elements, may the number of coding process 
elements be how many, and can be set as arbitrary numbers. Coding FM17-i (i= 1, 4) is a memory 
which incorporates the inputted image for one frame. On the other hand, reference FM6H (i= 1, 4) is a 
memory stored like the above-mentioned after carrying out coding decryption of the picture for one 
frame, and is a memory which stores the image data usually decrypted one frame ago. Effective/invalid 
decision circuit 101 performs start control of coding process element 1 00— i (i= 1, .... 4), etc. according to 
the image taking control to coding FM17H (i= 1, 4), effective/invalid judging for every image block and 
calculation of the number of valid blocks, and the number of valid blocks. Coding process element 1 00— i 
(i= 1, 4), If effective/invalid decision circuit 101 starts, a picture will be coded from current image 27- 
[ of coding FM17-i (i= 1, .... 4) ] i (i= 1, .... 4), and image comparison 22-[ of reference FM6H (i= 1, .... 4) ] i 
(i= 1, .... 4), Coding data 202-i (i= 1, 4) is generated, and it transmits to the numerals sending circuit 
102. That is, coding process element 1 00— i includes DCT circuit 14 in drawing 3 , the quantization circuit 
15, the inverse quantizing circuit 3, the IDCT circuit 4, and the adder circuits 13 and 16. The numerals 
sending circuit 102 will transmit send data to the turn to transmit to a transmission interface, if the 
coding data from coding process element 100-i (i= 1, 4) is received. While 201 -i transmits current 
image 27— i and image comparison 22H to coding process element 100-i, here, It is a bus for transmitting 
inverse quantization and the image comparison formed into reverse DCT to reference FM6 by coding 
process element 100-i (the arrow is given to both), They can make the number of coding process 
element 100-i increase, so that there are many buses i, since the number i of buses and the number of 
coding process element 100-i correspond, respectively. 

[001 3] Drawing 2 is an operation flow chart of effective/invalid decision circuit in drawing 1 . Below, the 
contents of processing of each step of this flow are explained. First, in Step 300, the inputted image 20 
is incorporated into coding FM1 7-1,1 7-2 and 17-3,17-4 with specific frame intervals (1 / 30 seconds, 15 
1 /seconds, 10 etc. 1 /seconds, etc.). And since the block count is initialized, the number of valid blocks 
and the number of invalid blocks are cleared, and it is made 0. Next, in Step 301, it asks for the 
difference of the current image 27-1 in coding FM17-1, and the image comparison 22-1 of reference 
FM6-1 by a block unit, and let it be a valuation function of effective/invalid judging. Next, in Step 302, 
when the valuation function of effective/invalid judging for which it asked at Step 301 is smaller than a 
predetermined threshold, it judges with it being invalid, and it branches to Step 304. In being larger than 
a predetermined threshold, it judges with it being effective, and it branches to Step 303. Next, in Step 
303, 1 stepping of the number of valid blocks is carried out And it progresses to Step 305. On the other 
hand, in Step 304, 1 stepping of the number of invalid blocks is carried out. And it progresses to Step 
305. Next, in Step 305, if effective/invalid judging of a whole block is ended, it will progress to Step 307, 
otherwise will progress to Step 306. 

[0014]In Step 306, processing is moved to the following block (a processing block number is 
***********aic** ec |). That is, it returns to Step 301 and 301-305 are processed again. On the other 
hand, the rate of a valid block is computed in Step 307. When a valid block is from 0% to 25%, it branches 
to Step 308. When a valid block is from 26% to 50%, it branches to Step 309. When a valid block is from 
50% to 75%; it branches to Step 310. When a valid block is from 76% to 100%, it branches to Step 31 1. In 
Step 308, since there are few valid blocks, a picture is not divided, but the coding process element 100- 
1 is started. On the other hand, in Step 309, since there are slightly many valid blocks, two-set process 
element [ of coding ] 100-1,100-2 which divides a picture into two and is made to correspond to them is 
started. On the other hand, in Step 310, since there are many valid blocks, three sets of coding process 
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element 100-1,100-2,100-3 which trichotomizes a picture and is made to correspond to them are 
started. On the other hand, in Step 31 1, since there are dramatically many valid blocks, four-set process 
element [ of coding ] 100-1,100-2,100-3,100-4 which quadrisects a picture and is made to correspond 
to them is started. Next, in Step 312, it waits until coding processing of one frame is completed. If it 
ends, in order to code the following frame, it will branch to Step 300. 

[001 5] Drawing 4 (1), (2), and (3) is an explanatory view of the parallel image encoding method which 
made the example the case where the picture whose pixel numbers of one frame are 352 pixels x 288 
lines concretely was coded. When a 1 -block unit shall be 16 pixels x 16 lines, the block count in one 
frame is 396 blocks. A coding process element enables processing of 99 valid blocks here within the 
time (for example, 1 / 30 seconds, 15 1 /seconds, 10 1 /seconds) given to coding processing. When the 
number of valid blocks is 99 or less pieces when effective/invalid decision result of a whole block and 
the number of valid blocks are from 0% to 25% that is, the coding decoding processing of a valid block 
can be processed by within a time by one coding process element. When the number of valid blocks is 
from 26% to 50% that is, the number of valid blocks starts and carries out parallel processing of the two 
coding process elements at the time of 100 to 198 pieces. In this case, as shown in (1) of drawing 4 , two 
coding process elements divide a processing part into 401 and 402, and perform parallel processing. 
Next, when a valid block is from 51% to 75% that is, the number of valid blocks starts and carries out 
parallel processing of the three coding process elements to 199 to 297 cases. In this case, as shown in 
(2) of drawing 4 , two coding process elements divide a processing part into 403, and 404 and 405, and 
perform parallel processing. Next, when a valid block is not less than 76%, parallel processing of the four 
coding process elements is started and carried out. In this case, as shown in (3) of drawing 4 , two 
coding process elements divide a processing part into 406, 407, and 408 and 409, and perform parallel 
processing. 

[0016] Drawing 6 and drawing 7 are the explanatory views of a parallel image encoding method showing 
the 2nd example of this invention. The principle of this example is equalizing the throughput of coding 
process element 1 00— i which operates in parallel. Since processing of each coding process element 
100-i will finish simultaneously if this is made, waiting time is lost to every coding process element 100- 
i, processing efficiency improves, and it leads to low power consumption. In order to realize this, the 
number of valid blocks in the image region which processes each coding process element 100-i should 
just become the same. When calculating the number of valid blocks in effective/invalid decision circuit 
101, a picture is divided by investigating toward which place the valid block inclines so that it may 
equalize to each coding process element 100-i. Drawing 6 shows the example which divided the picture 
comparatively for 2 minutes. Namely, in (1) and (2), since valid blocks have gathered in the center 
mostly, it divides into 601, 602, and 603 and 604 uniformly. As it is indicated in (4) as (3), when the valid 
block inclines toward the left corner, a division line is brought near by left-hand side, and is divided. 
Thus, a screen is divided so that a valid block may equalize in two divided fields, and in this example, 
each is made to carry out image coding in parallel. What is necessary is just to transmit the pixel which 
made the divided screen agree to each numerals process element 100-i, when distributing a current 
image and an image comparison to coding process element 100-i after dividing. Drawing 7 shows the 
example which divided the picture into quadrisection. All divide a screen so that a valid block may 
equalize in four divided fields, and each is made to carry out image coding in parallel. Although 
quadrisected length and horizontally, respectively, since valid blocks have gathered in the shape of an 
ellipse, the size of the breadth into which both sides were divided with the natural thing is somewhat 
larger than that of a center portion at (1) of drawing 7 , and (2) (by a diagram, width is equal). 
[0017] Drawing 5 is a block diagram of the image encoding apparatus in which the 3rd example of this 
invention is shown. In the 3rd example, low power consumption is realized by controlling a clock 
frequency, without arranging coding process element 100-i in parallel. The result of having computed the 
number of valid blocks in effective/invalid decision circuit 101 while using the one coding process 
element 100-1, When there are many throughputs, the clock frequency of the clock control circuit 500 
is made high, on the other hand, when there are few throughputs, a clock frequency is made low, it is 
made the optimal clock frequency required for processing, and power consumption is stopped. In the 
case of this example, it is effective especially when it is application with slow access speed, and 
application with few pixel numbers. As application of the 3rd example, by realizing coding process 
element 100-i with a microcomputer, encoding control is made programmable and there is the method of 
enabling it to correspond also to the coding mode of an animation and still pictures, such as various 
applications, for example, MPEG, and JPEG. Since it becomes there is also little power consumption and 
cheap [ power consumption ] when coding process element 100-i is constituted from a microcomputer, 
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it is suitable as a Personal Digital Assistant. By realizing coding process element 1 00— i by DSP (Digital 
Signal Processor) as another application of the 3rd example, Encoding control is made programmable 
and there is the method of enabling it to correspond also to the coding mode of an animation and still 
pictures, such as various applications, for example, MPEG, and JPEG. In the case of DSP, since product 
sum operation is made elated, high-speed quick image coding is possible also for processing speed. As 
another application of the 3rd example, coding process element 1 00— i, effective/invalid decision circuit 
101, and the numerals sending circuit 102 are designed as a macro block of LSI, respectively, and there 
is the method of setting to LSI which carried out 1 chip making of this. A macro block is independently 
designed usually, respectively, when manufacturing LSI, but it means what can be manufactured only by 
sticking the design for which it opts beforehand in this case. Thus, by LSHzing by a macro block, when 
it mounts especially in a personal digital assistant, an advantage is large. This invention cannot be 
limited to an information-and-telecommunications terminal unit, and can apply a home appliance, a 
game, etc. to the device which operates with a cell or a battery. 
[0018] 

[Effect of the Invention]As explained above, when the image encoding apparatus mounted in an 
information-and-telecommunications terminal unit performs coding and decryption of a picture, in this 
invention, a required coding process element is chosen and started out of two or more coding process 
elements according to the rate of a valid block with many throughputs. 
Therefore, low power consumption of an image encoding apparatus can be attained. 

By making a clock frequency high, when there are many throughputs of coding, making a clock frequency 
low, when there are few throughputs, and making it the optimal clock frequency, The effect is large, 
when becoming especially effective in application with slow access speed, or application with few pixel 
numbers and developing a portable information-and-telecommunications terminal. 
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TECHNICAL FIELD 

[Industrial Application]In image encoding methods, such as a television (following TV) telephone which 
transmits the picture compressed using the digital circuit and the wireless circuit, and a teleconference, 
this invention relates to a parallel image encoding method with little power consumption, and its device. 
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PRIOR ART 



[Description of the Prior Art]Generally the piece dropping method is conventionally known widely as an 
image encoding method. The usual television signal (NTSC signal) two pieces from the transmitting side 
to transmitting by per second 30 frames (60 field) in the piece dropping method. For example, it is the 
method of transmitting only one of the two in the two fields, and transmitting by per second 30 pieces, 
or thinning out the above-mentioned piece field further and transmitting by per second 15 or less 
pieces. In the receiver, reduction of the signal quantity which should be transmitted is enabled by **(ing) 
the transmitted same piece the first half of the two or more inning. For example, although it has sent by 
30 sheets - 60 sheets in 1 second and does not sense in human beings eyes as piece dropping in TV 
broadcast, when it is restricted to the capacity of a transmission line like a telephone line and only ten 
sheets - 15 sheets can be sent in 1 second, he feels uncomfortable to human being's eyes. However, 
like the teleconference or TV telephone, when the movement quantity of a photographic subject is 
comparatively small, even if it enforces the piece dropping method, I am experimentally known [ small ] 
about sense of incongruity. In addition, it is becoming possible to carry out high efficiency coding of the 
picture signal, and to transmit it by signal processing, such as "orthogonal transformation, such as a 
discrete cosine transform,", "quantization", "inter frame prediction", and "motion compensation inter 
frame prediction." In this, simple inter frame prediction and motion compensation inter frame prediction 
are the methods of carrying out prediction coding of the following frame with reference to the frame 
signal coded immediately before. If such coding modes and orthogonal transformation are combined, 
since large relative redundancy compression is attained, it is adopted also with the video coding mode 
(H.261) advised in ITU-T (old CCITT: Consulting Committee of International Telegraph & Telephone). 
[0003]When realizing the image encoding apparatus of an above-mentioned video coding mode, the 
access speed of a transmission line influences greatly, it being expectable that the coding decryption of 
the quality (a motion — quick) picture can be carried out, since there is much amount of information 
which can be transmitted when a transmission line is a high speed (for example, transfer rate 1.5Mbps), 
but. To, develop the expensive hardware which can realize high speed processing of 30 frames in 1 
second on the other hand is needed. On the other hand, since there is little amount of information which 
can be transmitted when a transmission line is a low speed (for example, transfer rate of 64k bps), 
although image quality deteriorates (they are [ a piece dropping picture with a late motion, and ] 5-15 
frames in 1 second), it becomes possible to realize by low price hardware. So, when separate hardware 
is developed according to access speed, development cost will start with a natural thing. It becomes 
possible to reduce development cost substantially by realizing hardware which can be applied even when 
access speed is high-speed and in which parallel processing is possible, as one hardware which operates 
after all when a low speed [ access speed ] is developed, two or more these is arranged and parallel 
processing is carried out. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]As explained above, when the image encoding apparatus mounted in an 
information-and-telecommunications terminal unit performs coding and decryption of a picture, in this 
invention, a required coding process element is chosen and started out of two or more coding process 
elements according to the rate of a valid block with many throughputs. 
Therefore, low power consumption of an image encoding apparatus can be attained. 

By making a clock frequency high, when there are many throughputs of coding, making a clock frequency 
low, when there are few throughputs, and making it the optimal clock frequency, The effect is large, 
when becoming especially effective in application with slow access speed, or application with few pixel 
numbers and developing a portable information-and-telecommunications terminal. 
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TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention]As an image encoding apparatus which realizes the 
conventional parallel processing, there is "image encoding apparatus" indicated, for example to JP.5- 
304663 ,A. Emphasis was put on improving image quality also in a parallel processing system till then. 
However, when parallelizing an image encoding apparatus, the increase in the power consumption by 
parallelization of an arithmetic processing unit poses a problem. Especially in the case of a portable 
system, in order to make it operate with a cell or a battery, the improvement about power consumption 
is indispensable. There is the purpose of this invention in providing a parallel image encoding method 
with as much as possible little power consumption, and its device, when solving such a conventional 
technical problem, transmitting a picture at a portable information terminal and carrying out coding 
decryption of the picture. 
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MEANS 

[Means for Solving the Problem]For a ****** reason, the above-mentioned purpose in a parallel image 
encoding method of this invention. ** even — correlation to every [ which is a specific pixel unit about 
image data (image comparison) by which coding decryption was carried out before, and image data 
(current image) coded next ] block (for example, 8 pixels x eight lines), [ take and ] When correlation is 
small, regard it as an invalid block without a motion, on the other hand, when correlation is large, regard 
it as a valid block with a motion, and the number of valid blocks in 1 screen is computed, One screen is 
divided into two or more fields when there are many valid blocks with many throughputs, Low power 
consumption is attained by operating a divided encoding processing circuit which performs coding 
processing for every field, and lessening division of one screen (or it is not necessary to divide), and 
lessening the number of divided encoding processing circuits which are operated for every field, when 
there are few valid blocks. Take correlation for every specific block, when correlation is small, consider 
that ** image comparison and a current image are invalid blocks without a motion, but. When correlation 
is large, regard it as a valid block with a motion, and the number of valid blocks in 1 screen is computed, 
When dividing a picture of one screen according to the number of valid blocks and coding in parallel, as a 
picture which divided a picture of one screen so that the number with same ratio of a valid block in a 
divided field might be approached, and was divided, respectively is coded in parallel, low power 
consumption is attained. 

[0006]Take correlation for every block, in a parallel image encoding method of this invention, when 
correlation is small, consider that ** image comparison and a current image are invalid blocks without a 
motion, and it is regarded as a valid block which has a motion when correlation is large, The number of 
valid blocks in 1 screen is computed, and a clock frequency of an encoding processing circuit which 
performs coding processing when a ratio of a valid block is high is made high, and in being small, it 
attains low power consumption by making it lower a clock frequency of an encoding processing circuit. 
Low power consumption is attained by realizing **, thus an encoding processing circuit which arranges 
in parallel and is operated with a microcomputer of low power consumption. **, thus an encoding 
processing circuit which arranges in parallel and is operated are realized by a digital signal processor 
with quick working speed. 1 chip making of this is carried out by designing effective/invalid decision 
circuit which judges ** effective / invalidity, two or more encoding processing circuits which code in 
parallel, and a numerals sending circuit which chooses and transmits data coded in these encoding 
processing circuits as a macro block of LSI, respectively. 
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OPERATION 

[Functionjln this invention, when the image encoding apparatus mounted in an information-and- 
telecommunications terminal unit performs coding and decryption of a picture, according to the rate of a 
valid block with many throughputs, an encoding processing circuit required for a throughput is chosen 
from two or more encoding processing circuits, and this is started and is operated. 
Therefore, the circuit which operates vainly is lost and low power consumption of an image encoding 
apparatus can be attained. 

An advantage is size when developing a portable information-and-telecommunications terminal 
especially. The number of the coding process elements to parallelize can be increased by increasing the 
number of buses. Power consumption is lessened by computing the number of valid blocks, and making a 
clock frequency low, when there are few throughputs. In this case, it is effective in a system with slow 
access speed, or a system with few pixel numbers. 
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EXAMPLE 



[Example]Hereafter, a drawing explains in detail the example of explanation of the video coding mode 
which will be the requisite for this invention, and this invention. Drawing 3 is an example figure of the 
video coding mode (H.261 of the International Standard) of TV telephone which will be the requisite for 
this invention. Here, the inputted image 20 is an output image signal from a camera, for example. The 
inputted image 20 is incorporated into the coding frame memory (following, FM) 1 7, it is compared with 
the image comparison 22 (even — the picture signal decrypted after coding of a front frame) stored in 
the reference frame memory (following, FM) 6 in effective invalidity and the INTRA/INTER decision 
circuit 1 1 at every 1 image block unit (8 pixels x eight lines, or 16 pixels x 16 lines).Namely, in effective 
invalidity and the INTRA/INTER decision circuit 11. While the current image 27 is directly inputted via 
coding FM17, as for reference, the image comparison 22 from FM6 is inputted and effective / invalidity, 
and INTRA(formation of frame inner code)/INTER (interframe coding) are judged. When the difference of 
two pictures is smaller than a specific threshold, it is regarded as the same picture (picture without a 
motion), and is judged with an invalid block, and as a result of being compared, when larger than a 
threshold, it is judged with a valid block. 

[0009]Next, the procedure of an invalid block and a valid block is explained. In the case of an invalid 
block, according to the image data of a reference frame (image comparison 22) and a coding frame 
(current image 27) being equal, since it is not necessary to transmit image data to a receiver, from the 
variable-length-coding circuit 5, the information that it is only an invalid block is transmitted. On the 
other hand, in being effective, it judges INTRA(formation of frame inner code)/INTER (interframe 
coding). INTRA is a case where there is no correlation with the frame in front of one, and codes and 
transmits current image 27 itself. For example, in the case of TV broadcast, a commercial picture is 
inserted in the next of a broadcasted image, and the time of becoming a picture without correlation, etc. 
are equivalent to this. On the other hand, INTER is a case where there are a frame in front of one and 
correlation, for example, in the case of TV broadcast, when a picture with the same broadcast is 
compared with the following picture, it is equivalent [ INTER ] to this. In this case, the difference of the 
current image 27 and the image comparison 22 is taken, and that differential signal is coded and 
transmitted. The judgment of INTER and INTRA is determined by whether there is any correlation of the 
current image 27 and the image comparison 22. However, so that it can treat as INTER with little [ not 
only the picture of the same position but when the current image 27 is moving to the image comparison 
22 ] amount of information when it codes, The motion direction of a picture is predicted by performing 
motion vector detection which asks for what pixel the current image 27 is running by the motion vector 
detection circuit 8 in which direction, and comparing the image comparison 22 and the current image 27 
which were shifted several pixels vertically and horizontally. That is, it is extracted how much a motion 
is searched and the congruous positions are moving to the starting point. Let the position which was the 
highest as for correlation be the motion vector 23 at this time. When the difference in the position of 
this motion vector is smaller than a specific threshold, it is set to INTER (interframe coding), and it is 
set to INTRA (formation of a frame inner code) when larger than a threshold (i.e., when there is no 
correlation). 

[0010]In INTRA (formation of a frame inner code), By controlling the selector 12 by effective invalidity 
and the INTRA/INTER decision circuit 11, After choosing the current image 27 and carrying out DOT 
processing in the DOT (Discrete Cosine Transform) (discrete cosine transform) circuit 14, it quantizes in 
the quantization circuit 15, and variable length coding is carried out and it transmits in the variable- 
length-coding circuit 5. Reverse DCT of the picture which carried out inverse quantization in the inverse 
quantizing circuit 3 is carried out in the IDCT circuit 4, and it passes through the adder circuit 16, and 
writes in reference FM6. In INTER (interframe coding),While inputting the coded image 27 into the adder 
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circuit 13, the picture which passed the reference FM6 lost-motion compensating circuit 7 and the low 
pass filter (LPF) 9 for the image comparison which had correlation most is inputted into the coded 
image. It takes by a difference and DCT is carried out in DCT circuit 14, and after quantizing in the 
quantization circuit 15, variable length coding is carried out and it transmits in the variable-length- 
coding circuit 5. Simultaneously, by inputting into the variable-length-coding circuit 5, variable length 
coding also of the motion vector 23 of a reference frame is carried out, and it is transmitted. In order to 
carry out reverse DCT of the picture which carried out inverse quantization like the above-mentioned 
and to add the original picture to difference, the image comparison 22 which passed of operation 
compensating-circuit 7 and LPF9 from reference FM6, and was inputted into the adder circuit 16 from 
the selector 10 is added, and it writes in reference FM6. The picture written in this reference FM6 turns 
into an image comparison in the case of coding the following frame. The coding process element entire 
circuit which performs coding processing as shown in drawing 3 in the conventional parallel encoding 
device is arranged to two or more set parallel, The inputted image 20 was divided into a part for the 
number, and was distributed, and since parallel processing of the inputted image which two or more 
coding process elements divided simultaneously was carried out, the electric power for two or more sets 
was always consumed. For this reason, there was a problem that power consumption became large. 
[001 1]In this invention, when carrying out image coding, low power consumption is realized paying 
attention to the difference in the throughput of a valid block and an invalid block. That is, in the case of 
an invalid block, there are very few throughputs, and since each processing of motion vector search, 
DCT, quantization, variable length coding, inverse quantization, reverse DCT, etc. is needed in the case 
of a valid block, a throughput increases. The throughput which needs this for coding of one frame means 
being proportional to the number of valid blocks. So, when there are few valid blocks in one frame, it is 
made to increase the number of the coding process elements which lessen the number of the coding 
process elements which operate, and operate in parallel when there are many valid blocks in this 
invention. Thus, as the number of the coding process elements which are adapted for a throughput and 
operate it is controlled, low power consumption is attained. Thereby, when there are few throughputs, it 
becomes possible to stop the clock of the coding process element which is not operated, or to turn off 
the power, or to set it in power down mode and to hold down consumption of electric power. 
[0012]Next, the example of the parallel encoding device of this invention is described. Drawing 1 is a 
lineblock diagram of the parallel encoding device in which the 1st example of this invention is shown. 
The parallel encoding device of this example Two or more coding FM17H (i= 1, 4), It comprises two or 
more sets of the one set of reference FM6-i (i= 1, 4), coding process element of one effective/invalid 
decision circuit [101 or 4 ] 100H (i= 1, .... 4), and the numerals sending circuit 102. In this example, 
although four sets explain the number of coding process elements, may the number of coding process 
elements be how many, and can be set as arbitrary numbers. Coding FM17H (i= 1, 4) is a memory 
which incorporates the inputted image for one frame. On the other hand, reference FM6-i (i= 1, 4) is a 
memory stored like the above-mentioned after carrying out coding decryption of the picture for one 
frame, and is a memory which stores the image data usually decrypted one frame ago. Effective/invalid 
decision circuit 101 performs start control of coding process element 1 00— i (i= 1, 4), etc. according to 
the image taking control to coding FM17H (i= 1, ... 4), effective/invalid judging for every image block and 
calculation of the number of valid blocks, and the number of valid blocks. Coding process element 1 00— i 
(i= 1, 4), If effective/invalid decision circuit 101 starts, a picture will be coded from current image 27- 
[ of coding FM17-i (i= 1, 4) ] i (i= 1, 4), and image comparison 22-[ of reference FM6-i (i= 1, .... 4) ] i 
(i= 1, .., 4), Coding data 202-i (i= 1, .... 4) is generated, and it transmits to the numerals sending circuit 
102. That is, coding process element 1 00— i includes DCT circuit 14 in drawing 3 , the quantization circuit 
15, the inverse quantizing circuit 3, the IDCT circuit 4, and the adder circuits 13 and 16. The numerals 
sending circuit 102 will transmit send data to the turn to transmit to a transmission interface, if the 
coding data from coding process element 100-i (i= 1, 4) is received. While 201 -i transmits current 
image 27— i and image comparison 22— i to coding process element 100-i, here. It is a bus for transmitting 
inverse quantization and the image comparison formed into reverse DCT to reference FM6 by coding 
process element 100-i (the arrow is given to both), They can make the number of coding process 
element 100-i increase, so that there are many buses i, since the number i of buses and the number of 
coding process element 100-i correspond, respectively. 

r0013l Drawing 2 is an operation flow chart of effective/invalid decision circuit in drawing 1. Below, the 
contents of processing of each step of this flow are explained. First, in Step 300, the inputted image 20 
is incorporated into coding FM1 7-1, 17-2 and 17-3,17-4 with specific frame intervals (1 / 30 seconds, 15 
1 /seconds, 10 etc. 1 /seconds, etc.). And since the block count is initialized, the number of valid blocks 
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and the number of invalid blocks are cleared, and it is made 0. Next, in Step 301, it asks for the 
difference of the current image 27-1 in coding FM17-1, and the image comparison 22-1 of reference 
FM6-1 by a block unit, and let it be a valuation function of effective/invalid judging. Next, in Step 302, 
when the valuation function of effective/invalid judging for which it asked at Step 301 is smaller than a 
predetermined threshold, it judges with it being invalid, and it branches to Step 304. In being larger than 
a predetermined threshold, it judges with it being effective, and it branches to Step 303. Next, in Step 
303, 1 stepping of the number of valid blocks is carried out. And it progresses to Step 305. On the other 
hand, in Step 304, 1 stepping of the number of invalid blocks is carried out And it progresses to Step 
305. Next, in Step 305, if effective/invalid judging of a whole block is ended, it will progress to Step 307, 
otherwise will progress to Step 306. 

[0014]In Step 306, processing is moved to the following block (a processing block number is 
**************ed). That is, it returns to Step 301 and 301-305 are processed again. On the other 
hand, the rate of a valid block is computed in Step 307. When a valid block is from 0% to 25%, it branches 
to Step 308. When a valid block is from 26% to 50%, it branches to Step 309. When a valid block is from 
50% to 75%, it branches to Step 310. When a valid block is from 76% to 100%, it branches to Step 31 1. In 
Step 308, since there are few valid blocks, a picture is not divided, but the coding process element 100- 
1 is started. On the other hand, in Step 309, since there are slightly many valid blocks, two-set process 
element [ of coding ] 100-1,100-2 which divides a picture into two and is made to correspond to them is 
started. On the other hand, in Step 310, since there are many valid blocks, three sets of coding process 
element 100-1,100-2,100-3 which trichotomizes a picture and is made to correspond to them are 
started. On the other hand, in Step 311, since there are dramatically many valid blocks, four-set process 
element [ of coding ] 100-1,100-2,100-3,100-4 which quadrisects a picture and is made to correspond 
to them is started. Next, in Step 312, it waits until coding processing of one frame is completed. If it 
ends, in order to code the following frame, it will branch to Step 300. 

[0015] Drawing 4 (1), (2), and (3) is an explanatory view of the parallel image encoding method which 
made the example the case where the picture whose pixel numbers of one frame are 352 pixels x 288 
lines concretely was coded. When a 1 -block unit shall be 16 pixels x 16 lines, the block count in one 
frame is 396 blocks. A coding process element enables processing of 99 valid blocks here within the 
time (for example, 1 / 30 seconds, 15 1 /seconds, 10 1 /seconds) given to coding processing. When the 
number of valid blocks is 99 or less pieces when effective/invalid decision result of a whole block and 
the number of valid blocks are from 0% to 25% that is, the coding decoding processing of a valid block 
can be processed by within a time by one coding process element. When the number of valid blocks is 
from 26% to 50% that is, the number of valid blocks starts and carries out parallel processing of the two 
coding process elements at the time of 100 to 198 pieces. In this case, as shown in (1) of drawing 4 , two 
coding process elements divide a processing part into 401 and 402, and perform parallel processing. 
Next, when a valid block is from 51% to 75% that is, the number of valid blocks starts and carries out 
parallel processing of the three coding process elements to 199 to 297 cases. In this case, as shown in 
(2) of drawing 4 , two coding process elements divide a processing part into 403, and 404 and 405, and 
perform parallel processing. Next, when a valid block is not less than 76%, parallel processing of the four 
coding process elements is started and carried out. In this case, as shown in (3) of drawing 4 , two 
coding process elements divide a processing part into 406, 407, and 408 and 409, and perform parallel 
processing. 

r0016] Drawing 6 and drawing 7 are the explanatory views of a parallel image encoding method showing 
the 2nd example of this invention. The principle of this example is equalizing the throughput of coding 
process element 1 00— i which operates in parallel. Since processing of each coding process element 
100— i will finish simultaneously if this is made, waiting time is lost to every coding process element 100- 
i ( processing efficiency improves, and it leads to low power consumption. In order to realize this, the 
number of valid blocks in the image region which processes each coding process element 100-i should 
just become the same. When calculating the number of valid blocks in effective/invalid decision circuit 
101, a picture is divided by investigating toward which place the valid block inclines so that it may 
equalize to each coding process element 100-i. Drawing 6 shows the example which divided the picture 
comparatively for 2 minutes. Namely, in (1) and (2), since valid blocks have gathered in the center 
mostly, it divides into 601, 602, and 603 and 604 uniformly. As it is indicated in (4) as (3), when the valid 
block inclines toward the left corner, a division line is brought near by left-hand side, and is divided. 
Thus, a screen is divided so that a valid block may equalize in two divided fields, and in this example, 
each is made to carry out image coding in parallel. What is necessary is just to transmit the pixel which 
made the divided screen agree to each numerals process element 100-i, when distributing a current 
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image and an image comparison to coding process element 1 00— i after dividing. Drawing 7 shows the 
example which divided the picture into quadrisection. All divide a screen so that a valid block may 
equalize in four divided fields, and each is made to carry out image coding in parallel. Although 
quadrisected length and horizontally, respectively, since valid blocks have gathered in the shape of an 
ellipse, the size of the breadth into which both sides were divided with the natural thing is somewhat 
larger than that of a center portion at (1) of drawing 7 , and (2) (by a diagram, width is equal). 
[001 7] Drawing 5 is a block diagram of the image encoding apparatus in which the 3rd example of this 
invention is shown. In the 3rd example, low power consumption is realized by controlling a clock 
frequency, without arranging coding process element 1 00— i in parallel. The result of having computed the 
number of valid blocks in effective/invalid decision circuit 101 while using the one coding process 
element 100-1, When there are many throughputs, the clock frequency of the clock control circuit 500 
is made high, on the other hand, when there are few throughputs, a clock frequency is made low, it is 
made the optimal clock frequency required for processing, and power consumption is stopped. In the 
case of this example, it is effective especially when it is application with slow access speed, and 
application with few pixel numbers. As application of the 3rd example, by realizing coding process 
element 1 00— i with a microcomputer, encoding control is made programmable and there is the method of 
enabling it to correspond also to the coding mode of an animation and still pictures, such as various 
applications, for example, MPEG, and JPEG. Since it becomes there is also little power consumption and 
cheap [ power consumption ] when coding process element 1 00— i is constituted from a microcomputer, 
it is suitable as a Personal Digital Assistant. By realizing coding process element 1 00— i by DSP (Digital 
Signal Processor) as another application of the 3rd example, Encoding control is made programmable 
and there is the method of enabling it to correspond also to the coding mode of an animation and still 
pictures, such as various applications, for example, MPEG, and JPEG. In the case of DSP, since product 
sum operation is made elated, high-speed quick image coding is possible also for processing speed. As 
another application of the 3rd example, coding process element 100-i, effective/invalid decision circuit 
101, and the numerals sending circuit 102 are designed as a macro block of LSI, respectively, and there 
is the method of setting to LSI which carried out 1 chip making of this. A macro block is independently 
designed usually, respectively, when manufacturing LSI, but it means what can be manufactured only by 
sticking the design for which it opts beforehand in this case. Thus, by LSHzing by a macro block, when 
it mounts especially in a personal digital assistant, an advantage is large. This invention cannot be 
limited to an information-and-telecommunications terminal unit, and can apply a home appliance, a 
game, etc. to the device which operates with a cell or a battery. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is a lineblock diagram of the image encoding apparatus in which the 1st example of this 
invention is shown. 

[Drawing 2] It is a flow chart of the encoding algorithm which shows one example of this invention. 
[Drawing 3] It is a lineblock diagram of the common image encoding apparatus of the conventional 
International Standard (H.261). 

[Drawing 4] It is a figure explaining a processing assignment of the parallel processing of this invention. 
[Drawing 5] It is a lineblock diagram of the image encoding apparatus in which the 3rd example of this 
invention is shown. 

[Drawing 6] It is a lineblock diagram of the parallel image encoding apparatus in which the 2nd example of 
this invention is shown, and the processing assignment in the case of equalizing coding processing by 
two coding process elements is explained. 

[Drawing 7] It is a lineblock diagram of the parallel image encoding apparatus in which the 2nd example is 
similarly shown, and the processing assignment in the case of equalizing coding processing by four 
coding process elements is explained. 
[Description of Notations] 

1 00— i [ — A coding frame memory, 200H / — An image coding decoded signal, 201 — i / — A signal bus, 
6-i / — A reference frame memory, 500 / — Clock control circuit. ] — A coding process element, 101 
— Effective/invalid decision circuit, 102 — A numerals sending circuit, 17-i 



[Translation done.] 



http://www"4.tpdl.inpit.gojp/cgi-bm^^ 
* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 



17-1 



6-1 



*°17-2 

Art 

mm- 

6-2 



17-3 



6-3 



27-1 



ft^i bF 



3 



22-1 



#J8FM 




27* 



101. 



22-2 




27 



— '22 3 



#B8FM 




•27-4 
L 



#S8FM 




i 



✓203-1 



205-1 



N \2©1-1 



20O-1 



201-2 



203-2 

203-3-!-? 
» 



200-3 



h 

201-3 



> h 



-203-4 



Si w 



200-4 



h 

201-4 



205-4 
-206-3 

100-1 



202-1 



arc 
0i& 



,102 21 



2 

-100-2 
-202-3 
•100-3 
H 202-4 



1 00-4 



[Drawing 3] 

17 13 
Sf* i FM 




fSifift 



[Drawing 4] 



http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejj^ 



2887 < > 



400 



T 

401 402 
(1 ) 2#!WUI<»-ffl 



« 3S2gjag 



288^ < 



it 



100 



403 404 405 
(2) 3^HJa3W-« 

^ 352gjg r 



406 



2885 4> 



407 
—400 



408 409 

(3) 4 #$j$a3<a-0i 



[Drawing 2] 



Jittp://www4JpdUrtpit.gojp/cgi-bin/tran_^^ 



300 



301 



302 



306 




303 




304 



0 ~25% 



100-1 SSIA 



100-1, 100-2 



100-1, 100-2, 
100-3 



76~100% 

— i 



100-1, 100-2, 
100-3, 100-4 




[Drawing 5] 

20 

AABilft M 

17-1 




203- 1 



300 



mmmn 



501 



\ 



K 200-1 



3 



205-1 



202-1 



-102 



100-1 



[Drawing 6] 



totp://www4JpdUr?£it.go jp/cgi^ 



« 352g*^ 



288 

7-r> 




601 602 



^ 352@^ 




7 

605 606 
(3) 2 fl-«fcJ*<3fSJ 3 




604 

(2) 2&tm&<om2 



^ 3S2@^ 



288 

5<> 




608 

(4) 2#»&JS<7>ffl4 



[Drawing 7] 

3525^ 



288 




701 702 703 704 
352i5i|^ 




711 712 
<3> 4#«&Htf>flH3 



352®*^. 



705 




708 

(2) 4#3H&JI<»fll2 



352B*^ , 




715 716 

(4) 4<ftm&m<r>m4 



[Translation done.] 



